Neuro-behavioral effects after systemic administration of MK-801 and disinhibition of the anterior thalamic nucleus in rats: Potential relevance in schizophrenia.
Non-competitive N-methyl-d-aspartate receptor (NMDA-R) antagonists have been suggested to evoke psychotomimetic-like behaviors by selectively targeting GABAergic elements in cortical and thalamic circuits. In previous studies, we had reported the involvement of the reticular and anterior thalamic nuclei (ATN) in the MK-801-evoked hyperactivity and other motor alterations. Consistent with the possibility that these responses were mediated by thalamic disinhibition, we examined the participation of cortical and hippocampal areas innervated by ATN in the responses elicited by the systemic administration of MK-801 (0.2 mg/kg) and compared them to the effects produced by the microinjection of a subconvulsive dose of bicuculline (GABAA receptor antagonist) in the ATN. We used the expression of Fos related antigen 2 (Fra-2) as a neuronal activity marker in the ATN and its projection areas such as hippocampus (HPC), retrosplenial cortex (RS), entorhinal cortex (EC) and medial prefrontal cortex (mPFC). Dorsal (caudate-putamen, CPu) and ventral striatum (nucleus accumbens, core and shell, NAc,co and NAc,sh) were also studied. Behavioral and brain activation results suggest a partial overlap after the effect of MK-801 administration and ATN disinhibition. MK-801 and ATN disinhibition increases locomotor activity and disorganized movements, while ATN disinhibition also reduces rearing behavior. A significant increase in Fra-2 immunoreactivity (Fra-2-IR) in the ATN, mPFC (prelimbic area, PrL) and NAc,sh was observed after MK-801, while a different pattern of Fra-2-IR was detected following ATN disinhibition (e.g., increase in DG and NAc,sh, and decrease in PrL cortex). Overall, our data may contribute to the understanding of dysfunctional neural circuits involved in schizophrenia.